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BJlHJIHHETPEMATOfl HA MHKPOBHOTOnHMECKOE PACHPEAEJIEHHE 
MOJIJIIOCKOB LITTORINA OBTUSATA H L. SAXATILIS 


H. A. MHxaHjioea, A. H. PpaHOBHM, C. O. CepraeBCKWH 


B 1981 —1985 rr. b AByx paftonax KaH^ajiaKuiCKoro sajiHBa Bejioro MOpH npOBOAHJiHCb KOJiHMecTBeH- 
Hbie H KaqecTBeHHbie c6opbi b nonyjinuHHX L. obtusata h L. saxatilis. 06Hapy>KeHa SHaqHxejibHO 6ojiee 
BblCOKaq 3apa>KeHHOCTb MOJIJIIOCKOB, OCTBIOIUHXCH bo BpeMB OTJIHBB Ha nOBepXHOCTH MaKpO(j3HTOB, 
no cpaBHeHHK) c yKpbiBUJHMHCH B Hx TOJiluy. JX-nn L. saxatilis HaH^eHO MOsaHqnoe pacnpeAejieHHe 
HHBasHH: 3apa>KeHHOCTb mojijiiockob Ha KaMHHX Bbime, qcM na ({)yKOH;i.ax h rpaBHH. Ha paanbix cydcxpa- 
xax paajiHHHO KaK cooxHomcHHe BoapacxHbix rpynn, xaK h pacnpe/iejiCHHC napaaHxoB no BoapacxHbiM 
rpynnaM. BbiHBJieHHbie paajiHHHH CBnaanbi xojibKO c BHj^aMH Microphallus rpynnbi «pygmaeus». 
C/iejiaHO npe^nojio^KeHHe, qxo 3apa>KeHHe sxhmh napaaHxaMH noj^aBJinex cnocodnocxb mojijiiockob 
K npHJiHBHO-oxjiHBHbiM nepeMeineHHHM, qxo npHBO^Hx K paajiHqnoMy pacnpe^eJiCHHio a^opoBbix h 3apa- 
>KeHHbIX OCOSeft bo BpCMH OXJIHBa. 

Bo3AeHCTBHe napasHTa Ha opraHHSM xosHHHa aaxparHBaeT pasHbie c(})epbi ero 
H<H3HeAeHTejibHOCTH, B TOM MHCJie H HOBeAGHHe. Ha nonyjiHUHOHHOM ypoBHe cjieA- 
CTBHeM ero HBMeneHHH MO>KeT 6biTb paajiHHHoe pacnpeAejieHHe 3AopoBbix h aapa- 
>KeHHbix oco6eH b npocxpaHCTBe. Heo6xoAHMOCTb nonyjiHUHOHHoro HayMeHHH 
xaKHx CHxyauHH He Bbi3biBaex coMHeHHH, xoxH noApo6HO onHcaHHbix cjiynaeB 
HacHHXbiBaexcH neMHoro. HepcneKXHBHa jxjin noAo6Hbix HccjieAOBaHHH CHcxeMa 
«napxeHHXbi xpeMaxoA — mojuhockh Littorina» (CeprneBCKHH, 1985). Panee ony6jiH- 
KOBaHbi npeABapHxejibHbie AaHHbie o nepaBHOMepHOM pacnpeAeJieHHH 3apa>KeHHbix 
MOJIJIIOCKOB B 6ejiOMopcKHX HOHyjiHUHHX L. obtusata H L. saxatilis (CeprHeBCKHH 
H Ap., 1984; MHxaHjioBa, 1986). HacxoHiuaH pa6oxa nocBnuxena 6ojiee noApo6HOMy 
paccMOxpeHHK) ycxanoBjieHHbix panee BaKOHOMepHOcxeft c npHBjieneHHeM hobbix 

ABHHblX. 


MATEPMAJl M METOAMKA MCCJ1EA.OBAHM5I 

L. obtusata h L. saxatilis — abb 6jih3khx bhab 6pioxoHorHx mojijiiockob. Ha 
KaMCHHCXOH JIHXOpaJIH BcJIOrO MOpH OHH o6biqHO (})OpMHpyiOX CHHXOHHbie HOCeJieHHH 
C BbICOKOH HJIOXHOCXbK) (1 — 3 XbIC. 3K3 ./kB. M Ka>KAOrO BHAB) . HjIBHKXOHHblC CXB- 
AHH B PB3BHXHH OXCyXCXByiOX. Oco6h L. obtUSata BO BpeMH OXJIHBB JIOKBJIH3yiOXCH 

xojibKo HB MBKpo({)HXBx {Ascophyllum nodosum h Fucus vesiculosus). L. saxatilis 
6 oJiee SBpHXOHHB, 3BHHMBH, KpOMC MBKpO(})HXOB, H ApyCHC Cy 6 cxpBXbI — KBMHH 
H rpBBHH. SoHBJIbHOe pBCHpeACJICHHC 060 HX BHAOB OrpBHHHCHO HHH^HCH H OXHBCXH 
CpeAHCH JIHXOpBJIbK). 

CoCXBB HBpBBHXOB HACHTHHCH AJIH 06OHX BHAOB JIHXXOpHH — 06HBpy>KeH0 

10 BHAOB HBpxeHHx, oOpBByioiUHx ABC xopoiHO oHepqcHHbie SKOJiorHHecKHe rpynnbi: 
1) BHAbi CO BxopHHHOH AHcnepcHCH B >KH3HeHHOM uHKjic — Himasthla sp., Cryptoco- 
tyle lingua, Renicola sp., Podocotyle atomon, Notocotylus sp., Microphallus sp. 
(y HOCJiCAHero bhab uepKBpHH xhhb Ubiquita); 2) 4 bhab Microphallus rpynnbi 
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«pygmaeus» — M. pygmaeus, M. piriformes, M. pseudopygmaeus, M. triangula- 
tus. XIjih MHKpo(j)ajiJiHA rpyoobi «pygmaeus» xapaKxepHO OTcyxcTBHe cbo6oaho- 
>KHBymHx uepKapHH — saBepmeHHe >KH3HeHHoro UHKjia CBHsaHO c noe^aHHeivi sapa- 
>KeHHbIX MOJIJIIOCKOB OKOHMaxeJIbHbIM X03HHH0M (oXHUeft) (FaJiaKXHOHOB, 1980). 
CyMMapnan 3apa>KeHHOcxb BH^aMH co CBo6oAHO}KHBymHMH uepKapHHMH neae- 
jiHKa, oObiqHO 1—3 %. 3apa>KeHHOcxb MHKpo(j)ajijiHAaMH rpynnbi «pygmaeus» 
KOJieOjiexcH ox 0 jxo 60 %, npn sxom ocHOBHbie paBJiH^HH oOycjiOBjieHbi 3apa>KeHHeM 
M. piriformes. B Haoxonmeft paOoxe npHBOAHXCH cyMMapHbie Aannwe no 3 apa>KeH- 
HocxH BHAaMH Ka>KAOH SKOJiorHMecKOH rpyoobi. OxAejibHO npHBeAenbi Aannbie 
no 3apa>KeHHK) SMOpnoHajibHbiMH cxaAHHMH bhaob rpynnbi «pygmaeus». 

Maxepnaji coOnpajin b jiexnne ceaonbi 1981 —1985 rr. b AByx panonax Kan/ia- 
jiaKuiCKoro aajiHBa Bejioro Mopn: 1) b panone CeaepHoro Apxnnejiara, axoA^mero 
B MHCJio oxpanneMbix xeppnxopnH Kan^ajiaKuiCKoro rocyAapcxaennoro aanoaeA- 
HHKa H xapaKxepnayiomerocn bbicokoh nncjieHHocxbio nxnu: 2) b panone ry6bi Hyna 
CO BHannxejibHO 6ojiee hhbkoh nncjiennocxbK) nxnu n cooxBexcxBenno 6ojiee hhbkoh 
SKCxencHBHOcxbK) HHBaann nonyjinuHH jinxxopnn. 

HcnojibaoBano necKOJibKO xnnoB cOopoB. 1. Kojinnecxaeanbie c6opbi c njiomaAH 
1/40 KB. M c ynexoM pacnojion^ennn npoObi na onpeAejiennoM cyOcxpaxe n aone 
jiHxopajiH c nocjieAyiomHM BCKpbixneivi coOpannbix mojijiiockob. C6opbi xaKoro poAa 
Aaiox AOCxaxoMHO o6x>eKXHBHoe npeACxaBJienne Kax o cxpyxxype nonyjinunn moji- 
jnocKOB (njioxHOCXb, Boapacxnon cocxaa n x. n.), xaK n o6 ypoane 3apa>KeHHOCXH. 
2. KanecxBennbie c6opbi mojijiiockob c noBepxnocxn MaKpo(j)HxoB n h3 hx xojimn 
c nocjieAyiomnM BCKpbixneivi. Xlaiox npeACxaBjienne o6 aKCxencHBHOcxn anBaann 
MOJIJIIOCKOB, HaxoAnmnxcn na noBepxnocxn aoAopocjien n a xojime. 3. Kanecxaennwe 
c6opbi c noBepxnocxn MaKpocf)nxoB, CAejiannbie b npouecce oOcbixannn jinxopajin 
c nnxepaajiOM b 30 Mnn. HoKaabiaaiox naMenenne cooxnouiennn aAopoBbix n aapa- 
>Kennbix oco6en, naxoAnmnxcn na noaepxnocxn MaKpo(j)nxoB. Hpn BCKpbixnn 
onpeACJiHJin bhjx n Boapacx mojijiiockob (c xonnocxbio jxo 1 roAa — no KOjibuaM npn- 
pocxa), BnA n cxa^nio paannxnn napaanxa. Boapacxnon cocxaB nonyjinunn jinxxo- 
pnn onpeACJiHjin c ynexoM mojijiiockob Boapacxa 1 roA n 6ojiee. BcKpbiaajin ace 
oco6n, KpoMe roAoaajibix. 


PESyjlbTATbl 

HaMn npoBCAeno nonapnoe cpaanenne BbiOopoK o6onx bbaob jinxxopnn c noaepx- 
nocxn MaKpo(j)nxoB n na nx xojimn. HccjieAoaanbi nonyjinunn KaK c nnaKon, xaK 
n BbicoKon cpeAnen SKcxencnanocxbio nnaaann. B pnAe cjiynaeB na OAnon nonyjin- 
unn ACJiajin nonapnbie BbiOopKn KaK na aepxnen, xaK n nnjKnen aon nonca (j)yKonAOB. 
BbiJio npoBCAeno n noaxopnoe oOcjieAoaanne oxACJibnbix nonyjinunn. Bo acex cjiy- 
nanx aKCxencnanocxb nnaaann ocoOen o6onx BnAOB jinxxopnn, coOpannbix c noBepx¬ 
nocxn MaKpo(J)nxoB, OKaabiBaexcn MaKcnMajibnon (xa6ji. 1). 3apa>Kennocxb xpeMa- 
xoAaMn c Bxopnnnon Ancnepcnen b >Kn3nennoM unKAe nnana n cxaxncxnnecKn nonxn 
ne paaAnnaexcH aah moaaiockob, coOpannbix c noaepxnocxn MaKpo(})nxoB n na nx 
xoAiun. BbiHBAennbie paaAnnnn canaanbi c BnAaMn rpynnbi «pygmaeus», B nony^n- 
unnx c nnaKon SKcxencnBnocxbio nnaaann 3apa>Kennbix MnKpo(})aAAnAaMn moa- 
AiocKOB yAaexcn Bcxpexnxb nonxn ncKAionnxeAbno na noaepxnocxn BOAopocAen 
(npn naynennbix o6x>eMax BbiOopoK) (xa6A. 1). Hpn Aocxaxonno BbicoKon 3apa>Ken- 
nocxn (OoAee 10 %) nnaaanpoBannbie moaaiockb Bcxpenaioxcn kbk na noBepxno¬ 
cxn MaKpo(j)nxoB, xaK n b nx xoAme, no aMnAnxyAa paaAnnnn (neaAe cxaxncxnnecKn 
Aocxoaepnbix) Aocxnraex 20—70 % (xaOA. 1). 3xn paaAnnnn npoHBAnioxcn oco- 
6enno peaKO a pacnpeAGAennn moaaiockob, 3apa>Kennbix apcAbiMn napxennxaMn. 
PacnpeACAenne moaaiockob, aapan^ennbix neapeAbiMn napxennxaMn b OoAbuinncxae 
naynennbix nonyAnunn, npaKxnnecKn ne oxAnnaexcn ox aAopoabix (xa6A. 1). 

B coBOKynnocxn noAynennbie Aannbie o6napy>KnBaiox cyuxecxBonanne 3(j)(j)eKxa 
«paccAoennn» nnnaann: aapa^Kennocxb apeAbiMn napxennxaMn BnAOB rpynnbi 
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T a 6 Ji H u a 1 

PacnpeAejieHHe 3apa>KeHHbix mojijikdckob b nonyjinuHHx Littorina obtusata h L. saxatilis 

rionyjiHUHH 

BpeMH c6opa 

nojio>KeHHe Ha 

3KCTeHCHBH0CTb HHBaSHH (P+mp), % 

Mhcjio 

BCKpbITbIX 

Microphallus 

i 

cyMMapHO 



JlHTOpaJlH 

3pe;ibie 

napTeHHTbi 

3M6pHOHaJlb- 
Hbie CTa^HH 

ApyrHe 

napasHTbi 

no BceM 
napasHxaM 

oco6eH 



a) L 

1 \ 1 

Jttorina obtusata 


i 


Sana^Han Koca IO>khoh 

AarycT, 1981 r. 

B3 I 

87.7+3.10 

0.0+0.91 

1.7+1.18 

87.5+3.02 

120 

ry6bi, 0 . Ph>kkob 


II 

16.7+4.22 

0.0+1.13 

6.4+2.77 

23.1 + 1.77 

78 



H3 I 

34.2+5.34 

2.5+1.76 

5.1+2.48 

41.8+5.55 

75 



II 

22.2+4.90 

1.4+1.38 

1.4+1.38 

25.0+5.10 

72 


AnrycT, 1982 r. 

B3 I 

90.0+3.87 

1.7+1.67 

6.7+3.23 

93.3+3.23 

60 



II 

2.4+1.69 

19.5+4.38 

1.2+1.20 

23.2+4.66 

82 



H3 I 

55.2+4.85 

2.9+1.64 

3.8+1.87 

61.0+4.76 

105 



II 

8.5+2.58 

8.5+2.58 

3.4+1.68 

19.7+3.68 

117 

Kopra y JleBHH-HaBO- 

HK)Hb, 1982 r. 

B3 I 

27.8+4.55 

0.0+1.02 

4.1+2.01 

32.0+4.74 

97 

JiOK, 4yna 


II 

2.3+1.62 

1.2+1.17 

1.2+1.17 

4.7+2.28 

86 



H3 I 

21.5+4.26 

0.0+1.04 

2.2+1.50 

23.7+4.41 

93 



II 

1.7+1.68 

0.0+1.30 

8.5+3.63 

10.2+3.94 

59 

Mbic KapTem, 4yna 

HKDHb, 1984 r. 

B3 I 

4.8+2.10 

0.0+0.98 

0.0+0.98 

4.8+2.10 

104 



II 

0.0+0.96 

0.0+0.96 

1.9+1.31 

1.9+1.31 

108 

HBaHOB-HaBOJiOK, Myna 


H3 I 

8.0+2.91 

0.0+1.07 

2.3+1.52 

10.3+3.26 

87 



II 

2.3+1.13 

2.8+1.24 

1.1+0.78 

4.0+1.47 

177 

Mbic Me>K;iy 6yxTaMH 


B3 I 

9.1+2.89 

10.1+3.03 

1.0+1.00 

11.1+3.16 

99 

Kpyrjian h Cejib^n- 


II 

0.8+0.82 

3.4+1.66 

1.7+1.19 

5.9+2.16 

119 

nan, Myna 










T a 6 Ji H u a 1 {npodoAOtcenue) 



6) Littorina saxatilis 


SanajxHan Koca IO>khok 

AnrycT, 1982 r. 

B3 

I 

81.1±5.83 

1.9±1.87 

5.7±3.18 

84.9±4.92 

53 

ry6bi. 0 . Ph>kkob 



II 

11.8±3.08 

20.9±3.88 

3.6±1.78 

36.4 ±4.50 

no 



H3 

I 

75.0± 5.41 

6.3±3.04 

4.7±2.65 

85.9 ±4.35 

64 




il 

35.9±6.00 

7.8±3.35 

3.1±2.17 

46.9 ±6.24 

64 

Kopra y JlcBHH-HaBO- 

HK)Hb, 1982 r. 

B3 

I 

71.4±5.69 

3.2±2.22 

3.2 ±2.22 

77.8 ±5.24 

63 

jiOKa, Myna 



II 

8.7±4.16 

10.8± 4.50 

2.2±2.16 

21.7±6.08 

46 



H3 

I 

50.0± 13.36 

7.1 ±6.86 

0.0±2.36 

57.1 ±13.23 

14 




II 

8.3±5.63 

0.0±2.04 

8.3±5.63 

16.7±7.61 

24 

Mbic Kapiem, Myna 

HK)Hb, 1984 r. 

B3 

I 

8.3±2.65 

0.9±0.91 

5.6±2.21 

14.8±3.42 

108 




II 

0.0±0.96 

2.8±1.59 

1.9±1.31 

4.6 ±2.02 

108 

HBanoB-HaBOjiOK, Myna 


H3 

I 

13.1±2.39 

0.5±0.50 

1.0±0.71 

14.6±2.50 

199 




II 

3.7±2.08 

1.2±1.20 

4.9±2.38 

8.5 ±3.08 

82 

Mbic Memny 6yxTaMH 


B3 

I 

54.5±4.75 

18.2±3.68 

6.4 ±2.33 

75.5±4.10 

no 

Kpyrjian h Cejib;iH- 



II 

14.1±4.13 

8.5±3.31 

i 1.4±1.39 

23.9 ±5.06 

71 


nan 


ripHMeMaHHe. B3 — BepxHaa 30Ha noaca MaKpo(J)HTOB; H3 — HH>KHaa 30Ha; I — na noBepxHOCTH MaKpo(|)HTOB; II — b xojime MaKpo(J)HTOB. 
SKCTCHCHBHOCTb HHBa3HH (P) BblCMHTbIBajlH KBK OTHOliieHHC MHCJia 3apa>KeHHbIX 0 C 06 eK K 06 meMy MHCJiy BCKpbITbIX MOJIJIIOCKOB. 3a CMCT /IBOHHbIX 3apa- 
a<eHHH cyMMapHaa sKCTeHCHBHOCTb B paxie cjiyqaeB MCHbiue sKCTeKCHBHocTefi no OT;iejibHbiM KaxeropnaM napaaHxoB. 




Phc. 1. HsMeHCHHe aojih 3 apa>KeHHbix oco6eH L. saxati- 
lis, OCTaBIUHXCH Ha nOBepXHOCTH MaKpO(|)HTOB B npo- 
uecce Hx o6cbixaHHH. Sana^Han Koca IO>khoh ry6bi 
o. PH>KKOBa, aarycT 1983 r. 

Ho OCH a 6 cuHCC — BpeMH oScbixaHHH (mhh). Ho och op^H- 
HaT — AOJiH 3 apa>KeHHbix MHKpo(|)ajiJiH;i,aMH mojijhockob 
(%). YKasana CTaH^apTHaH ouiHSKa aKCTCHCHBHOCTH HHBa- 

3HH {Pztrrip). 

«pygmaeus» 3HaqHTejibHO Bbime cpe^H moji- 
JIIOCKOB, C 06 paHHbIX C nOBepXHOCTH BOAO- 

pocjiefi, He>KejiH h3 hx tojiluh. 3to jx^er oc- 
HOBaHHH nojiaraTb, hto y 3apa>KeHHbix 
MOJIJIIOCKOB HapyUJeHa pHTMHKa npHJlHBHO- 
OTjiHBHbix nepeMemeHHH. B HopMe bo BpeMH 
OTjiHBa jiHTTopHHbi yKpbiBaiOTCH OT He6jiaro- 
npHHTHoro B03AeHCTBHH o6cbixaHHH H Hcpe- 
rpeBa b TOjimy MaKpo(})HTOB, r^e coxpaHH- 
excH AOCTaxoMHO nocTOHHHan xeMnepaxypa 
H Bjia>KHOCTb. BepoHTHo, y 3apa>KeHHbix 


MOJIJIIOCKOB 3Ta CHOCOOHOCTb HOA^BJlCHa H Ha nepHOA o6CbIXaHHH OHH OCTaiOTCH TaM, 

rjxe HX aacTaji otjihb. 3to npeAnojio>KeHHe noATBep>KAaeTCH ASHHbiMH o6 H 3 MeHeHHH 


OTHOCHxejibHOH AOJiH 3apa>KeHHbix oco6eH L. saxatilis, HaxoAHmnxcH Ha noBepx- 
HOCTH 4)yKOHji,OB B Hpouccce HX o6cbixaHHH (pHC. 1). EcjiH cpa3y nocjie yxoAa BOjxhi 
Ha Bjia>KHbix MaKpo^HTax aojih 3apa>KeHHbix oco6eH cocTaBjiHex 22.9 %, to qepea 
2 ^ OHa BoapacTaex jxo 59.1 % (P<0.001). OoHHTHa h dojibuian aMOjinxy^a paa- 

JIHHHH B «paCCJ10eHHH» HHBa3HH B BCpXHCH 30He HOHCa 4)yKOHJl,OB HO CpaBHCHHIO 
c HH>KHeH (xadji. 1): k MOMenxy b3hxhh npo6 MaKpo4)HXbi b Bepxneft aone noji,Bep- 
rajiHCb o6cbixaHHK) AOJibuie, hcm b HH>KHeH aone. CooxBexcxBeHHO ajiopoBbie moji- 
JIIOCKH HMeJlH 6oJlbHie BpeMeHH AJIH yKpbIXHH B XOJimy 4)yKOHJl,OB. 

npeji,nojio>KeHHe o HapymcHHH phxmhkh npnjiHBHO-oxjiHBHbix nepeMemeHHH 
y 3apa>KeHHbix mojijhockob xopouio o6x>HCHHex h MoaannHocxb pacnpeACJieHHH 
HHBaaHH B nonyjiHUHHx L. saxatilis. CpaBHCHHe ee Bbi6opoK c paaHbix cydcxpaxoB 
noKaabiBaex, nxo Ha KaMHHX 3apa>KeHHOCXb Bbiuie, hcm na ^yKoajxBX h rpaBHH 


Ta6jiHua 2 


SKCTeHCHBHocTb HHBasHH LUtorina saxatilis Ha pasHbix cy6cTpaTax 


rionyjiHUHH 

BpeMH c6opa 

Cy6cTpaT 

3KCTeHCHBHOCTb HHBa3HH ( 

P±mp). % 

Mncjio 

BCKpbIXbIX 

Microphallus 

cyMMapHO 




3pejibie 

napxeHHTbi 

3M6pHOHaJlb- 
Hbie exa^HH 

no BceM 
napaanxaM 

ocoSen 

SanaAHan Koca 

ABrycT, 1982 r. 

OyKOHJ[lbI 

28.l-r3.30 

21.1-h3.00 

53.0-h3.68 

185 

K)>khoh ry6bi, 


rpaBHH 

28.8-h3.58 

8.1-h2.16 

38.8-h3.85 

160 

0. Ph>kkob 


KaMCHb 

42.4-h2.20 

11.3-hl.41 

54.5-h2.22 

505 


ABrycT, 1983 r. 

OyKOHAbI 

47.6±1.39 

12.7-h0.93 

61.7-hl.35 

1286 



rpaBHH 

40.8-r3.78 

10.1-h2.32 

50.9-h3.85 

169 



KaMCHb 

63.3-h2.72 

8.6-hl.58 

72.8+2.52 

313 

Kopra y JIcbhh- 

AarycT, 1982 r. 

OyKOHAbI 

16.7-r2.25 

5.8-hl.41 

24.6+2.59 

276 

HaBOJiOKa, 


KaMCHb 

58.7-h4.39 

5.6-h2.05 

65.1+4.25 

126 

Myna 








HiOHb—aarycT, 

OyKOHAbI 

28.3-1-1.13 

5.6-h0.58 

35.6+1.20 

1583 


1984 r. 

rpaBHH 

36.2-h6.11 

1.7-hl.70 

39.7+6.42 

58 



KaMCHb 

92.3-hl.l5 

0.9-h0.41 

93.5+1.06 

542 


npHMcqaHHe. B rpa(|)y «cyMMapHO no bccm napa3HTaM» BKJHoqenbi h Aannue no BH^aivi co cboSoaho- 
^HBymHMH uepKapnHMH. Bee Aannbie ocnoBanbi na o 6 pa 6 oTKe KOJinqecTBenHbix npo 6 1/40 kb. m. 
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Phc. 2. Mo3aHqHoe pacnpe^ejiCHHe HHBasHH b nonyjiHUHH L. saxatilis bo BpeMH otjihbb. Sana^Han Koca 
K)>khoh ry6bi o. PH>KKOBa, ceHTH6pb 1985 r. (BCpxHHH 30Ha noHca MaKpocl)HTOB). 

Cy6cTpaTbi: 1 — Fucus vesiculosus; 2 — rpaBHH+ necoK; 3 — KaMCHb. BejiHMHHa qepHoro ceKxopa nponopuHo- 
HajibHa AOJie 3apa>KeHHbix MHKpo(})ajiJiHAaMH mojijiiockob. 360°= 100 %. 


(Ta6ji. 2). 3 th pasjiHHHH HaH6ojiee BbinyKJio npoHBjiHiOTCH TaK>Ke npn cpaBHeHHH 
AaHHbix no 3apa>KeHHK) spejibiMH napxeHHTaMH. B pesyjibxaxe MHKpoxonorpacfiH- 
necKoe pacnpeAejienHe HHBaann na jiHxopajiH HMeex npKO Bbipa>KeHHbiH MosaHnnbin 
xapaKxep (pHC. 2). Anajina BoapacxnoH cxpyKxypbi 3apa>KeHHOH nacxH nonyjinuHH 
noKa3biBaex,Hxo: 1) na KaMHHx BbicoKa 3apa>KeHHocxb mojijiiockob bccx Boapacxnbix 
rpynn; 2) b cpaBnennH c ApyrHMH cy6cxpaxaMH na rpaBHH oxnocHxejibHo HH3Ka 
3apa>KeHHOCXb mojijiiockob b Boapacxe 2 jiex (b pnjxe cjiynacB h 3 roAa); 3) na (})y- 
KOHAax oxHocHxejibHO HH>Ke 3apa>KeHHocxb cxapbix oco6eH (6 Jiex h cxapine) 
(pHC. 3). 3 xh paajiHMHH HaH6ojiee hbho npoHBjinioxcH npn cpaBnenHH ashhux 
no apejibiM napxenHxaM MHKpo(})ajTjiHA. 3apa>KeHHOCXb 3M6pHOHajibHbiMH cxaAHHMH 
cxoAHa AJiH Bcex Boapacxnbix rpynn na paanbix cy6cxpaxax (necKOJibKO HH>Ke cpcAw 
cxapbix MOJIJIIOCKOB na rpaann, pHC. 3, 6, e). 

XapaKxepHCXHKH cy6cxpaxoB, c xomkh apennH nx HcnojibaoBanHH KaK y6e>KHma, 
cymecxBenno paajiHnnbi: bo BpcMH oxjihbb noBcpxnocxb KaMneft naHMenee 6jiaro- 
npHHxna jxjin Haxo>KAeHHH mojijiiockob; rpaBHH b conexanHH c KpynnoaepnHCXbiM 
necKOM npeACxaBjinex «MejiKonopHCXbiH» cy6cxpax, onxHMajibnbiH ajih yKpbixHH 
MOJiOAH (1—2 roAa) ; (fiyKOHAbi hbjihioxch «KpynHonopHCXbiM» cy6cTpaTOM, ^aiomHM 
B 03 M 0 >KH 0 CTb yKpbIXHH KpyHHblM 0C06 hM ( 6—8 JICx) . /leHCXBHTeJIbHO, AOJIH MOJIO^H 
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Phc. 3. BospacTHan CTpyKTypa 3apa>KeHHOH qacTH nonyjiHUHH L. saxatilis aa cy6cTpaTax pasHoro Tana. 

a — Kopra y JleBHH-HaeojiOKa, aerycT 1982 r.; 6 — to jkc, hiojib —ceHTa6pb 1984 r.; e — Sana^HaH Koca K)>khoh 
ry6bi o. PH>KKOBa, aBrycT 1982 r.; a — to >Ke, aBrycT 1983 r. Cy6cTpaTbi: / — rpaBHH; II — (J)yKOHAbi; III — 
KaMeHb. (/iaHHbie la OTcyTCTByKDT). /7o ocu a6cu,ucc — BoapacT (roAbi). Flo ocu opdanar — aKCTCHCHBHOCTb 
HHBasHH (%). HeaauiTpHxoBaHHan nacTb ctoji6uob — aapa^KCHHOCTb apejibiMH napTeHHTaMH MHKpo(J)ajijiHA moji- 
jiiocKOB Ka>KAoro BoapacTa; aaiuTpHxoBaHHan — aapajKOKHOCTb SMCpHoaajibHbiMH CTaAHHMH. CTaHAapTHaa 
oiiiH6Ka yxaaaaa otacjibho SKCTeHCHBHOCTH HHBaaHH apejibiMH napTeHHTaMH (BHHa) h SMdpHOHaAbHbiMH 

CTaAHHMH (BBepx). 


MaKCHMajibHa Ha rpaBHH, a cxapbie mojijiiockh npeHMymecTBeHHo o6Hapy>KHBaiOTCH 
B MaKpO(})HTaX (pHC. 4), 

TaKHM o6pa30M, bo BpeMH OTJiHBa npoHCxoAHT nepepacnpeAGJieHHe mojijhockob: 
MOJiOAb npeHMyuj,ecTBeHHO yKpbiBaexcH b cjioe rpaBHH, a Kpynnbie oco6h — b xojiuxe 
MaKpo(})HxoB. noAHBjieHHe cnoco6HOCXH K xaKHM nepeivieuxeHHHM y sapan^eHHbix 
MOJIJHOCKOB npHBOAHX K MOSaHMHOMy paCnpCACJICHHIO HHBaSHH B HOHyjlHUHH. 

B peayjibxaxe yKpbixHH SAopoBbix ocodefl b y6eH<Huxa na KaMHHx ocxaioxcH hohxh 
HCK jiiOHHxejibHO 3apaH<eHHbie mojijik)ckh bccx B03pacxHbix rpynn. B rpaBHH 3 a cnex 
npeHMyuxecxBeHHOH MHrpauHH Heaapan^eHHOH mojioah noHHH^ena KaK cpcAHHH 
3apaH<eHHOCXb, XaK H SKCXeHCHBHOCXb HHBaaHH MOJlOAblX MOJIJHOCKOB. B MaKpO- 
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Phc. 4. BoapacTHasi crpyKTypa nonyjiauHH L. saxatilis na cy6cTpaTax paanoro Tana. 

rio ocH op^iHHaT — AOJifl MOJiJiiocKOB ^taHHOFO BOspacTa (%). YKasana CTan^iapTHafi oiJJH6Ka ^iojih Bospacra. 
BospacTHaH crpyKTypa onpciiejiHJiacb c HcnojibsoBaHHCM ^lonojiHHrejibHbix Bbi6opoK; o6mHe o6r>eMbi Hcnojibso- 
BaHHbix Bbi6opoK yKaaaHbi okojio Ka>K^ioH THCTorpaMMbi. 

OcrajibHbie oSosHaHCHHH raKHC >Ke, KaK na pHc. 3. 

4)HTax 3a c^eT npeHMymecTBeHHofl MHrpauHH sAopoBbix KpynHbix ocodefl CHH>KaeTCH 
3apa>KeHH0CTb stoh B03pacTH0H rpynnbi h cooTBeTCTseHHo cpe;iHHH 3apa>KeHH0CTb. 
riapajijiejibHo c sthm npoHCxoAHT MHrpauHH 3AopoBbix mojijiiockob c nosepxHocxH 
MaKpo(})HTOB B TOJiiuy. B peByjibTaxe Ha noBepxHOCTH BOAopocjiefl ocxaiOTCH b ochob- 
HOM 3apa>KeHHbie oco6h. B uejiOM (})opMHpyeTCH cjio>KHaH KapxHHa MoaaHHHo- 
cjiOHCxoro pacnpe^ejieHHH HHBaaHH b nonyjiHUHH. 

OR€y>KAEHME 

BHOJIOXHHeCKHH CMbICJI HOAOdHOXO HapyHieHHH HOBeAeHHH y 3apa>KeHHbIX MOJI- 
JIIOCKOB AOCXaXOHHO OHeBM^eHI OCXaBHlHeCH Ha nOBepXHOCXH KaMHefl H BO^OpOCJieH 
MOJIJHOCKH HMeiOX 3HaHHXeJIbHO dOJIbUie HiaHCOB 6bIXb CbeAGHHblMH OKOHHaxeJIbHbIM 
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X03HHH0M — OTHUeH. BepOHTHO, TaKOe yBeJIHMeHHe BepOHTHOCTH SaBepUieHHH 
>KH3HeHHOrO UHKJia BeCbMa CymeCTBeHHO npH HH3K0H Cpe^HeH SKCTeHCHBHOCTH 
HHBa3HH — B 3TOM CJiyMae KOHUeHXpaUHH 3apa>KeHHbIX MOJIJIIOCKOB Ha nOBepXHOCTH 
Ha nopHAOK Bbime, mcm nojx noBepxHOCXbio. OpH bucokoh cpe^HeH 3apa>KeHHOCXH 
adcojiioxHan paanHua b SKCxeHCHBHOCXH HHBaaHH dojibuie, ho KOHxpacxHOCXb 
«paccjioeHHH» He cxojib BejiHKa — na noBepxHocxH 3apa>KeHHOcxb Bbime b 2— 
5 pa3. OoHHxeH h xox (|)aKx, mxo 3(|)(|)eKx «paccjioeHHH» CBnaan c MHKpo(|)ajiJiHAaMH 
rpynnbi «pygmaeus». saBepmeHHH >KH3HeHHoro UHKJia bhaob HMenno 3xoh 

rpynnbi Heo6xoAHMo odnaaxejibHoe noe^aHHe MOJiJiiocKa nxHueH. JXji^ bhaob co cbo- 
60 AH 0 >KHBymHMH UepKapHHMH HHKaKOXO «paCCJIOeHHH» He o6Hapy>KHBaeXCH. 
TaK>Ke HCHO, noMeiviy Ha6jiK)AaeMbie 3(|)(|)eKXbi naHdojiee BbinyKJio npoHBjiHioxcH 
B oxHomeHHH apejibix napxeHHx, a pacnpeAejieHHe mojijiiockob, 3apa>KeHHbix 3m6pho- 
HaJIbHblMH CXaAHHMH, HpaKXHMeCKH He OXJIHMaeXCH ox 3AOpOBbIX: HOeAaHHe XaKHX 
mojijiiockob HXHueH npocxo npHBejio 6bi k xHdejiH napaaHxa. 

HaMenenHe noBejieHHH xoaHHHa nojx ACHcxBHeM 3apa>KeHHH neoAHOKpaxHO 
OHHcaHo B jiHxepaxype (Moore, 1984). CymecxBenHo, mxo b paanbix cjiynanx 
HaMeneHHe noBejrcHHH xoaHHHa yBejiHMHBaex BepoHXHOcxb aaBepmeHHH >KH3HeHHoro 
UHKJia napaaHxa. OcHOBHoe BHHMaHHe HCCJieuoBaxejieH o6biMHO odpaiueno Ha H3y- 
ueHHe 4)H3HOJiorHMecKHx MexaHH3MOB HaMeneHHH noBeucHHH, xorua KaK nonyjin- 
UHOHHbie nocjieucxBHH 3XHX H3MeHeHHH ocxanajiHCb HeHayueHHbiMH. C 3xoh xomkh 
apeHHH oco6biH HHxepec npeucxaBjiHiox HccjieuoBaHHH jiHxopajibHoro 6pioxoHororo 
MOJiJiiocKa Ilyonassa (Nassarius) obsoleta. JXji^ 3xoro BHua Hayuenbi kbk oco6eH- 
HOCXH BOaUCHCXBHH pa3HbIX BHAOB XpeMaXOU Ha (|)H3HOJIOrHK) H UBHXaxeJlbHyiO aKXHB- 

Hocxb MOJIJIIOCKOB (Vcmberg e. a., 1967; Stambaugh, McDermott, 1969; Cheng e. a., 
1983; Liebman, 1983), xaK h nonyjiHUHOHHbie nocjieucxBHH HapymeHHH noBeueHHH, 
aaxparHBaiomHe (t)opMHpoBaHHe xapaKxepHbix jxjih stovo MOJiJiiocKa arperauHOHHbix 
CKOHJieHHH (Curtis, Hurd, 1983; Curtis, 1985). FlouaBJieHHe chocoShocxh k aoHajib- 
HbiM MHrpauHHM 6biJio o6Hapy>KeHO jXJin Littorina littorea npH 3apa>KeHHH Crypto- 
cotyle lingua (Sindermann, Farrin, 1962; Lambert, Farley, 1968). TaKoe Hapyme- 
HHe MHrpauHOHHbix cnoco6HocxeH pacueHHBajiocb KaK MexaHH3M «0MHmeHHH» 
nonyjiHUHH: auopoBbie oco 6 h Ha 3HMy MurpHpyiox b cyfijiHxopajib, a 3apa>KeHHbie 
ocxaioxcH B cpeuHeft JiHxopaJiH, rjxe h norH6aK)x nou ueHcxBHeM hh3khx xeMnepaxyp. 
B 6apeHueBOMopcKHX nonyjinuHHX L. saxatilis h L. nigrolineata o6Hapy>KeHa 
MoaaHMHocxb pacnpeueJieHHH HHBasHH, b hbcxhocxh BbicoKan 3apa>KeHHocxb 
MHKpo(J)aJiJiHAaMH MOJIJIIOCKOB Ha KaMHHX (FajiaKXHOHOB, PycaHOB, 1983; FajiaK- 
XHOHOB, HodpoBOJibCKHH, 1984). Tox (|)aKx, Mxo cxoAHbiH 3(j)(^eKx o6Hapy>KHBaexcH 
pasHbiMH aBxopaMH B pasHbix nonyjiHUHHx 3 bhuob jiHxxopHH KaK B BapeHueBOM, 
xaK H BejiOM Mopnx, hosbojihcx CHHxaxb ero uocxaxoHHO yHHBepcajibHbiM. 

HeobxoAHMO oxMexHXb, hxo kbk HamH uaHHbie, xaK h uaHHbie FaJiaKXHOHOBa 
c coaBxopaMH hbjihioxch ho cyxH ucjia anajiHSOM hocjicucxbhh HapymeHHH hobcac- 
HHH mojijiiockob Ha nonyjiHUHOHHOM ypoBHe. 3xox hoaxoa He nosBOJinex OAHoanauHo 
pemHXb Bonpoc o MexannaMax (|)opMHpoBaHHH nepaBHOMepnoro pacnpeACAeHHH 
3AopoBbix H 3apa>KeHHbix MOAAiocKOB B HOHyAHUHHx. TaKoe pacHpeACAeHHe MO>KeX 
6bixb obycAOBAeno KaK npeHMymecxBeHHOH MHrpauHeH aAopoBbix moaaiockob 
B y6e>KHiua, xaK h aKXHBHbiM BbinoAaaHHeM 3apa>KeHHbix moaaiockob Ha noBepx- 
HOCXb KaMHeH H MaKpO(J)HXOB. B03M0>KH0 H OAHOBpeMeHHOe ACHCXBHe 060HX Mexa- 
HH3MOB. KoCBeHHbIM CBHACXeAbCXBOM B HOAbBy HepBOH XOMKH apeHHH MOryX CAy>KHXb 
AaHHbie o paaAHHHOM cooxHomenHH BoapacxHbix rpynn kbk cpeAH aAopoBbix, xaK 
H 3apa>KeHHbix moaaiockob Ha cybcxpaxax pasHoro xnna. TaKoe cooxHomenne Mo>Kex 
(|)opMHpoBaxbCH xoAbKo 3a cuex AH(|)(|)epeHUHaAbHoro Bbibopa aAopoBbiMH moa- 
AiocKaMH paaHbix BoapacxoB cooxBexcxByiomero xnna cybcxpaxa. B ynoMHHaBmnxcH 
Bbime paboxax no Jlyanassa obsoleta h L. littorea 3KcnepHMeHxaAbH0 noKasano, 
Mxo y 3apa>KeHHbix moaaiockob npoHCxoAHx HMenno noAUBAenne ASHraxeAbHOH 
aKXHBHocxH. 3xH AUHHbie MO>KHO paccMaxpHBBXb xaK>Ke B KaqecxBe KocBennoro 
AOKaaaxeAbcxBa npaBHAbHocxH nepBOH xomkh apeHHH. OKonuaxeAbHo Bonpoc 
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o MexaHHSMax (})0pMHp0BaHHH MoaaHqHO-cjiOHCToro pacnpeAejieHHH HHBasHH 

B nonyjiHUHHx jiHTTOpHH MO>KeT 6biTb peiiieH TOJibKo nocjie npOBeAeHHH cneuHajibHbix 

3KcnepHMeHTajibHbix HCCJieAOBaHHH. 
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EFFECT OF TREMATODES ON THE MICROBIOTOPICAL DISTRIBUTION OF MOLLUSCS 
LITTORINA OBTUSATA AND L. SAXATILIS 

N. A. Mikhailova, A. 1. Granovich, S. O. Sergievsky 
S UMMAR Y 

Qualitative and quantitative collections in the populations of L. obtusata and L. saxatilis were 
conducted in two regions of the Kandalaksha Bay from 1981 to 1985. Molluscs staying during the 
falling tide on the surface of macrophytes were found to be infected more heavily than those 
binding in their depth. L. saxatilis is characterized by a mosaic distribution of infection: the infection 
of molluscs on stones is higher than on fucoids and gravel. The ratio between age groups as well 
as the distribution of parasites in age groups are different on different substrata. The differences 
revealed are connected only with Microphallus species of the group «pygmaeus». The infection with 
these parasites is supposed to inhibit the ability of molluscs for tidal migrations that causes different 
distribution of healthy and infected individuals during the falling tide. 



